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DOCUMENT- IDENTIFIER : US 6518261 B2 

TITLE: Use of eugenol in combination with other chemopreventat ive agents as 
prophylaxis for cancers 

Abstract Text (1) : 

The use of eugenol, alone and in combination with 2 -methoxyestradiol (2-ME) in the 
context of prostate cancer prophylaxes and treatment. 

Brief Summary Text ( 15 ) : 

It is another object of the present invention to provide a method by which the known 
substance of eugenol may be employed in a new and unobvious manner in the prevention 
and/or treatment of cancers, including prostate cancer. 

Brief_ S ummary T ext (16) : 

It is another object of the present invention to provide a method by which the known 
substance of eugenol may, in combination with synergistic compounds, including 2-ME, 
be employed in the prevention and/or treatment of cancers, including prostate 
cancer . 

Brief S umma ry Text (17) : 

In satisfaction of these and related objects, disclosed and claimed herein is the 
use of eu^enol^ alone and in combination with 2 -methoxyestradiol (2-ME) in the 
context of prostate cancer prophylaxes and treatment . 

Brief Su mmary Text (18) : 

Eugen ol is a major component of the essential oils from bay leaves and the buds of 
cloves (Eugenia Caryophyllata) . It is widely used as a flavoring agent in food 
products, pharma c euticals products and also as an analgesic in dentistry. However, 
nothing has been heretofore known about eugenol ' s capacity for preventing and 
treating cancer. 

Brief Summary Text (19) : 

The use of eugenol either alone or in combination with 2-ME offers the following 
important advantages: i) since eugenol has been used as an analgesic successfully in 
the dentistry, toxicity is unlikely; (ii) cell cycle analysis data indicated that 
eugenol inhibited the growth of suspect cells without any significant alterations in 
the cells cycle profile, thereby indicating a different mechanism of action than 
that of 2-ME when used in the same context; (iii) yet, eugenol demonstrated 
synergistic activity with 2-ME. The present inventors have shown that 2-ME inhibits 
the growth of cells by inducing apoptosis and blocking cells in G2/M phase. 
Therefore induction of cell death pathway by 2-ME and growth inhibition by eugenol 
through a different pathway presents a tremendous new weapon for use in preventing 
and combating cancer. 

Drawi ng Description Text ( 2 ) : 

FIG. 1 is a graphical depiction of data establishing that euge nol inhibits the 
growth of LNCaP cells significant ly- -a concentration of approximately 0.75 mM being 
necessary to see 50% inhibition of growth of LNCaP eel Is - -whereas a concentration of 
more than 2 mM was necessary to see similar effect in DU145 cells. 

Drawin g Descript ion Text (3) : 

FIG. 2 is a graphical depiction of the percent growth inhibition of multiple cell 
line series, comparing 2-ME alone, eugenol alone and 2ME-combined with euge nol . 

Det ail ed Des criptio n Text (2) : 

The present inventors have used androgen-dependent (LNCaP) and androgen- independent 
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(DU145) human prostate cancer cell lines to investigate the effect of eugenol and 
isoeugenol on cancer treatment. These cells were treated with different 
concentrations of eugenol (0.5, 1, 3, 5 and 10 mM) . Cell growth was monitored every 
24 hours by counting the increase in the cell number using trypan blue exclusion 
assay. These results were also confirmed by using cell proliferation assay kit. 

Deta_iled_Descript ion Text (3) : 

As~~shown in FIG . "l , eugenol inhibited the growth of LNCaP cells significantly. A 
concentration of approximately 0.75 mM was necessary to see 50% inhibition of growth 
of LNCaP cells whereas a concentration of more than 2 mM was necessary to see 
similar effect in DU145 cells. 

D etailed D escription Text (4) : 

The~investigational work of the present inventors also establish that eu genol works 
in combination with 2 -ME to achieve even more impressive results. Cells were treated 
with either eugeno l (0.25, 0.5, 0.75 or 1 mM) or 2-ME (0.5, 1, 2 or 3 mM) or both 
(0.25, 0.5, 0.75 or 1 mM of eugenol along with 0.5 mM of 2-ME). Cell growth was 
measured following 72 hours of treatment as described above. As shown in FIG. 2, 0.5 
mM of 2-ME inhibited growth of LNCaP cells by about 20% and 0.25 mM of eugenol 
inhibited the growth by about 30%. However, combining both the agents showed more 
than 50% inhibition thereby establishing a synergistic activity of eugenol and 2-ME 
in combating cancer cells. 

Detailed Description Text (5) : 

The mechanisms of action at work against the cell lines investigated thus far are 
reasonably expected to be equally efficacious in treating other cancers and 
pre-cancerous conditions, such BPH and the cancers of brain, liver, lung, colon and 
skin. Since both hormone - responsive and hormone - refractory prostate cancer cells are 
inhibited by eugenol , patients can be treated with eugenol after surgery to prevent 
the recurrence of hormone-refractory cancer. As indicated, the synergistic effects 
of eugenol and 2-ME provide an even more potent weapon against cancers. 



Detailed Description Text (6) : 

Application to existing, in vivo tumors may be of varying means, including, but not 
limited to, direct injection, electrophoresis, and non-electromotive transdermal 
migration. Practitioners skilled in the use of chemopreventat ive agents will adjust 
dosages to meet the apparent needs of any particular patient, and the disclosure 
contained herein shall provide an enabling disclosure for the use of eugenol alone, 
and with the synergistic compound of 2-ME in the treatment or prevention of 
cancerous tumors. 

Other Reference Publication (1) : 

Sukumaran et al . , "Inhibition of tumor promotion in mice by eugenol " . Indian J . 
Physiol. Pharmacol., vol. 38(4), pp. 306-308, 1994. 

CLAIMS : 

1. A method for inhibiting the growth of cancerous and precancerous cell populations 
comprising the step of applying a therapeutic amount of eugenol and 2 ME in 
combination to a cancerous or pre-cancerous prostate cell population for a 
sufficient time to observe arrest of growth of said population. 

2. A therapeutic agent useful in the prevention and treatment of prostate cancerous 
tumors comprising therapeutic dossages of eugenol and 2 -methoxyestradiol in 
combination . 

3. A method of inducing apoptosis in cancerous tissues comprising the steps of: 
administering a therapeutic dosage of a composition containing 2 -methoxyestradiol 
and euge nol in combination to a cancerous or pre-cancerous prostate tissues, said 
administration continuing at least until the initiation of cell apoptosis in said 
cancerous tissues. 

4. A method for arresting growth of cancer tissues comprising the steps of: 
administering a therapeutic dosage of a composition containing 2 -methoxyestradiol 
and eugenol in combination to a cancerous or pre-cancerous prostate tissue, said 
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administration occurring at a time wbich, at least for some cells in said cancerous 
tissue, precedes cell division in the G2/M phase. 
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